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Abstract

Objective: To investigate the predictive value of second-trimester BMI and serum free f-human cho-
rionic gonadotropin (Free S-HCG) for the development of hypertensive disorders of pregnancy (HDP)
and gestational diabetes mellitus (GDM). Methods: A retrospective analysis was conducted on 300
pregnant women who received regular prenatal care and had successful delivery at Minda Hospi-
tal Affiliated to Hubei Minzu University between January 2023 and December 2023. Clinical char-
acteristics and maternal serum levels of free f-human chorionic gonadotropin ($-HCG), alpha-feto-
protein (AFP), and unconjugated estriol (uE3) in the second trimester were collected. The correlations
of these parameters with hypertensive disorders of pregnancy (HDP) and gestational diabetes melli-
tus (GDM) were analyzed, and a predictive model was established using logistic regression. Results:
BMI and Free B-HCG (MOM) levels in the HDP group and GDM group were significantly higher than
those in the control group (P < 0.05), and both were independent risk factors for HDP and GDM. The
area under the ROC curve (AUC) of the HDP prediction model was 0.82, with a 95% CI of 0.73~0.91,
showing good discrimination and high predictive value. The AUC of the GDM risk prediction model
was 0.67, with a 95% CI of 0.60~0.73, indicating moderate discrimination and certain predictive value.
Conclusion: Second-trimester BMI and serum Free B-HCG are independent risk factors for HDP and
GDM, and can be incorporated into a combined prediction model, which is valuable for the early
screening and prevention of pregnancy complications.
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Table 1. Comparison of clinical characteristics and serological screening between the HDP group and the control group

7 1. HDP A 5x BRARAEIRKRSFE. MEBEFHELLR

R SR 4E(n = 269) HDP %4 (n =31) vy P
FER(X+s) 30.26 + 4.07 29.91 + 3.87 t=0.46 0.647
BMI (X+5) 2240 £2.72 26.19+3.79 t=-7.03 <0.001

Freef-HCG (X £5) 13.43 + 8.90 17.32+ 13.60 t=-1.56 0.129
Freef-HCG (MOM) (X + ) 0.96 + 0.59 1.43 +0.94 t=-2.70 0.011
AFP (X £5) 41.18 + 15.74 42.01 +24.02 t=-0.19 0.853
AFP (MOM) (X +5) 0.88 +0.29 1.02 +0.49 t=-1.48 0.148
FE3 (X+s) 1.23 +0.60 1.15+0.48 t=0.71 0.480
FE3 (MOM) (X +s) 0.95 +0.42 0.92 +0.31 t=0.38 0.702
I, n(%) 22=0.00 1.000

<35 % 234 (86.99) 27 (87.10)

>35 % 35 (13.01) 4 (12.90)
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FEIR 0 (%) - 0.359
0 143 (53.16) 19 (61.29)
1 110 (40.89) 9 (29.03)
2 15 (5.58) 3(9.68)
3 1(0.37) 0 (0.00)
ARIEGRS, n (%) 22=0.00 0.997
7 217 (80.67) 25 (80.65)
A 52 (19.33) 6 (19.35)

PEWT 7045 BB R (% 2), BMI(OR 1.437,95% CI11.261~1.638. Iflif Freef-HCG (MOM) (OR2.222, 95%
CI 1.103~3.519)¥2& HDP KARMALfERIK R . TG 3 @A ROC AW 1)IL ROC HIZk A N
0.82, 95% CI(0.73~0.91), X/ ERY, BARSEMIANHE.

Table 2. Univariate and multivariate analyses of risk factors for Hypertensive Disorders of Pregnancy (HDP) based on binary
logistic regression

%2 2. H£F T Logistic EIYIRY HDP R EENERER SEE SR

. BRER ZHER
AR &
s SE Z P OR (95% CI) s SE Z P OR (95% CI)
BMI 0.363 0.067 5.423 <0.001 1.437 (1.261~1.638) 0.379 0.072 5.224 <0.001 1.460 (1.267~1.683)

Freef-HCG (MOM) 0.798 0.235 3.403 <0.001 2.222 (1.403~3.519) 0.906 0.272 3.330 <0.001 2.474 (1.452~4.216)

OR: Odds Ratio, CI: Confidence Interval.
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Figure 1. ROC risk prediction model of HDP combining second-trimester BMI and serum free f-HCG
B 1. B&Z i BMI + MiEHE f-HCG B HDP B ROC KGR EY
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Table 3. Comparison of clinical characteristics and serological screening between the GDM group and the control group
5z 3. GDM A5 xtRAMAEIRAIFE, MFFFELLR

TE STHEZH (n = 212) GDM #H(n = 88) ty? P

R (X L) 30.24 + 4.02 30.19 £ 4.12 t=0.09 0.926
BMI (X +5) 2231+283 23.95+3.31 t=—4.35 <0.001
Freef-HCG (X £5) 13.72 £ 8.63 14.10 + 11.48 t=-0.31 0.754
Freef-HCG (MOM) (X ) 0.95+0.56 1.18 £0.79 t=-2.48 0.014
AFP (X £5) 41.93 +17.36 39.67 £ 15.10 t=1.07 0.286
AFP (MOM) (X £5) 0.89 +0.30 0.92 £ 0.36 t=-0.83 0.405
FE3 (X*5) 1.20 £ 0.53 1.26 £0.73 t=—0.81 0.420
FE3 (MOM) (X %5) 0.92+0.35 1.00+0.53 t=-1.59 0.114
ER M, n (%) 22=0.04 0.833

<35 % 185 (87.26) 76 (86.36)

>35 & 27 (12.74) 12 (13.64)
=R n (%) - 0.091

0 122 (57.55) 40 (45.45)

1 77 (36.32) 42 (47.73)

2 13 (6.13) 5(5.68)
3 0 (0.00) 1(1.14)

ANRIEIRSE, n(%) 21 =0.42 0.518

7 169 (79.72) 73 (82.95)

A 43 (20.28) 15 (17.05)

3.2.2. Zf BMI + &R p-HCG #II GDM X\ e F= 5

P4 B R(ILEE 4), BMI (OR 1.191, 95% CI 1.094~1.296, free-f-HCG (MOM) (OR1.682, 95% CI
1.151~2.458)¥):2 GDM KRG . Bed 38 @37 ROC ALK 2)H AUC 4 0.67, 95% CI
(0.60~0.73), X7 JE—M, BA—EMHNNE.

Table 4. Univariate and multivariate analyses of risk factors for GDM based on binary logistic regression

2 4. £F =T Logistic BV GDM R EZHEEEZRSEE S

. I L%
ya \E

s SE Z P OR (95% CI) p S.E zZ P OR (95% CI)
BMI 0.175 0.043 4.037<0.001 1.191 (1.094~1.296) 0.175 0.044 3.953 <0.001 1.192 (1.092~1.300)

Freef-HCG (MOM) 0.520 0.194 2.686 0.007 1.682 (1.151~2.458) 0.521 0.201 2.589 0.010 1.683 (1.135~2.496)

OR: Odds Ratio, CI: Confidence Interval.
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Figure 2. ROC risk prediction model of GDM combining Second-Trimester BMI and serum free f-HCG
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